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Fishw ater and agar as binders in a p raw n  d ie t
F. P. Pascual and N . Tabbu
One im p o r ta n t  aspect o f  a good p e lle t fo r  th e  p ra w n  is th a t  i t  shou ld  be stab le  in  w a te r. A  
non  stab le p e lle t can cause rap id  w a te r p o llu t io n  p a r t ic u la r ly  w h e n  th e  p raw ns are c o n fin e d  and 
reared in  tanks. A  stab le p e lle t can w ith s ta n d  th e  w e ig h t o f  th e  p ra w n  on  th e  pe lle ts  and one th a t  
w ill n o t easily d is in te g ra te  in  seawater is necessary. W hen th e  p e lle t is uns tab le , th e  s h r im p  is n o t  
fu l ly  ab le to  u t il iz e  th e  fo o d  ing red ien ts  and th e  w a te r becom es p o llu te d  p a r t ic u la r ly  w h e n  th e  
praw ns are reared in  a concre te  ta n k  o r aquaria . Several b ind e rs  have been tr ie d  in  th e  la b o ra to ry , 
am ong the m , g lu tin o u s  rice , sweet p o ta to , cassava s ta rch , co rn s ta rch , sago pa lm  s ta rch , ch ito sa n , 
a lg ina te  and agar bars (Pascual e t a l., 1978 , u n p u b lish e d ). Som e o f  these are to o  expensive and are 
n o t p ra c tica l fo r  com m e rc ia l feeds w h ile  o th e rs  lik e  sweet p o ta to  and cassava starch have re la tiv e ly  
p o o r b in d in g  capacities. C o rns ta rch  and sago pa lm  starch have been fo u n d  to  give w a te r s ta b il ity  
o f  60  to  70  pe rcen t a fte r  18 hours  w ith  4 m m  d ia m e te r pe lle ts  and 7 0 -8 0  p e rce n t w ith  2  m m  
d ia m e te r pe lle ts .
T he  ob jec tives  o f  th e  s tu d y  w ere to  f in d  o u t  th e  p ro p o r t io n  o f  w a te r to  f ish  f in s , sk in  and 
bones th a t  w o u ld  give a good gel and to  d e te rm in e  th e  e f fe c t  o f  a c o m b in a tio n  o f  f is h  w a te r and 
co m m e rc ia l c rud e  agar on  th e  w a te r s ta b il ity  o f  th e  p ra w n  d ie t.
F ins, sk in  and bones o f  w h o le  g u ita r fis h , R h y n o c h o b a tu s  d jid d e n s is  (F o rska l)  and sharp 
nosed shark S c o lio d o n  pa laso rrah  (C u v ie r), in  va rious a m o u n ts  o f  w a te r-w e ig h t:  vo lu m e  -  1 :5 , 
1 :2 .5 , 1 :2 , 1 :1 .5  w ere b o ile d  fo r  an h o u r u n t i l  a ve ry  s o f t  mass was o b ta in e d . T h e  re su ltin g  
m ix tu re  re fe rred  to  as f is h w a te r was stra ined  th ro u g h  a f in e  n y lo n  mesh and th e  w a te r squeezed 
o u t. T h is  fis h w a te r was used in  g e la tin iz in g  sago pa lm  sta rch  and c o m m e rc ia l agar and gu lam an 
dagat, o r crude  agar. C rude  agar was p repared b y  sun d ry in g  th e  fresh seaweed and g r in d in g  th e  
d rie d  p ro d u c t in to  a f in e  p o w d e r. T he  gel was added to  th e  d ry  in g re d ie n ts  o f  a fo rm u la te d  d ie t  
fo r  th e  b ro o d s to c k .
Table 1. Com position o f the feed
Ingredients % Composition
Fish meal 20
Squid meal 25
Shrimp head meal 20
Rice bran 10
Wheat flou r 10
Corn oil 5
Vitamin-mineral mix 3
Sago palm starch 5
Agar bar or crude agar 2.5
Fishwater or plain water 44 ml
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Sago palm starch was soaked in 7 mL and agar in 12 m L fishwater or plain water. The 
remainder o f the water was boiled and the moistened agar was added and cooked until a gel was 
formed. The soaked sago palm starch was then added to the agar gel and gelatinized.
Pellets were tested fo r their stability by placing 10 g each in wire baskets, in triplicates, 
immersing these in seven liters o f seawater and determining the stability every 6, 12 and 24 hours.
The formula fo r water stability was:
Water stability =
Original weight x percent d ry weight
x 100
Final weight x percent dry weight
T u rb id ity  o f water was also determined by means o f a spectrophometer and was compared 
w ith  results o f water stability  percentages o f the pellets by regression analysis.
A proportion of 1:2.5 guitar fish, fins and bones to  water and 1:1.5 shark fins and bones 
gave a good gel.
Results o f the water stability test fo r Study 1 after 6, 12 and 24 hours are shown in Figure 1 
and Table 2. There were significant differences in water stab ility  among treatment means after 6 
and 12 hours. However, after 24 hours o f immersion, the pellets prepared w ith fishwater from 
guitar fish and commercial agar (D) was most stable (70.2 percent), and was significantly d ifferent 
from  the others (P <  0.05). The water stability o f pellets prepared w ith  fishwater, one part shark 
fins, skin and bones and 1.5 parts o f water (C) was 67.5 percent and was not significantly d ifferent 
from  Treatment D. A ll other pellets (A, B, and E) were less stable than the D pellets.
S tudy II was carried ou t to  compare the effectiveness o f crude and commercial agar prepared 
w ith  plain or fish water. Acceptability of pellets made w ith the crude agar seemed to be better 
than those prepared from  commercial agar. Probably some o f the constituents present must have 
been destroyed or removed in the process o f purification. In the process o f bleaching there might 
have been some chemical constituents removed that made seaweed attractive to the prawn.
The most stable pellets after 6 hours were those prepared w ith  fish water or plain water and 
crude agar (82.7 and 83.8 percent) respectively, while the least stable pellets were those prepared 
w ith  fish water and agar (Fig. 2 and Table 2).
The use o f plain water w ith  crude agar increased the water stability o f the pellet 
significantly. On the contrary, water stability decreased when plain water was used to  dissolve 
the agar bar. Perhaps there was not enough water in the fishwater to dissolve the crude agar 
which contained, aside from  galactans, other substances such as salt, fa t and fiber. Furthermore, 
the salts and other substances present in the crude agar could have changed the binding capacity 
o f the whole mixture. On the other hand, the protein or collagen in fish water increased the 
stab ility  o f the pellet when used w ith agar bars which has been devoid of protein during 
purifica tion and processing from  seaweed to  agar bars. The collagen in fish water also acts as a 
binder.
Turb id im etric  measurements o f the water in which the pellets were immersed showed a 
s ig n if ic a n t  l in e a r  c o r re la t io n  be tw een  tu r b id i t y  and w a te r s ta b i l i t y  (coefficient o f 
correlation =  0.73).
Various proportions o f fish fins and bones of guitar and shark fish to water were tried and 
the proportion o f 1:2.5 fo r guitar fish and 1:1.5 fo r shark were found to be the best proportions. 
The fish water was used to  dissolve the agar and gelatinize the sago palm starch. These pellets 
prepared w ith  fish water and crude agar were least stable. When both kinds o f agar were dissolved 
in plain water instead o f fish water, a more stable pellet than those made w ith fish water and 
crude agar was obtained. Cost o f commercial agar is P1.50/5 g while that of crude agar is P0.10/5 g. 
Crude agar in the pellets made the pellets readily acceptable to  the prawn.
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Under the conditions o f the experiment the fo llow ing conclusions were arrived at:
1. Fish water and commercial agar or agar bar gave the most stable pellet, 65 percent water 
stability.
2. Fish water and crude agar gave the least stable pellet, 43.7 percent after 24 hours.
3. A  strong gel is obtained when one part shark fin  is boiled in 1.5 parts water.
4. More fish water o f about the same gel strength can be obtained from  guitar fish than from 
shark fins. A 1:2.5 proportion produces about the same binding capacity as a 1:1.5 proportion 
shark to  water.
5. Plain water and crude agar would be the choice when the cost, s tab ility  and acceptability 
are taken into consideration.
F ig . I . W ATER S T A B IL IT Y  (%) OF P E L L E T S  PREPARED WITH  
F IS H  W ATER FROM G U ITA R  FISH AND SHA RK  F IS H .
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Table 2. Mean percentage water stab ility  after 6 ,  12 and 24 hours.
Study 1 
Treatments 6 hrs 12 hrs 24 hrs
A 80.2a 75.6a 67.0b
B 77.1a 69.5a 65.2b
C 75.0a 74.8a 67.6a,b
D 76.7a 77.5s 70.2s
E 73.9s 70.7s 65.9b
Study 2 
Treatments
6 hrs 12 hrs 24 hrs
A 87.2s 71.1s 59.8s
B 83.2b 75.8s 56.6s
C 83.8a, b 67.6s 43.7b
D 70.5c 68.4s 6 5 .1c
Figures w ith  the same superscripts are not 
significantly d ifferent from  each other (P <0 .05 )
Study 1 Broodstock d iet w ith  the binders as follows:
A  -  1:5 sharp-nosed shark, commercial agar
B -  1:2 sharp-nosed shark, commercial agar
C -  1:1.5 sharp-nosed shark, commercial agar
D -  1:2.5 guitar fish, commercial agar
E -  1:2.5 guitar fish water, crude agar
Study 2
A -  plain water, crude agar
B — plain water, commercial agar
C -  fish water, crude agar
D -  fish water, commercial agar
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Fig. 2 .  WATER STABILITY (%) OF PELLETS PREPARED WITH 
PLAIN WATER OR FISH WATER.
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